This study addresses the effect of Atlantic sea surface temperature (SST) anomalies on rainfall over 16 southeastern South America during January-February, particularly during El Niño years, using 17 observations as well as model simulations. It is found that the state of the equatorial Atlantic during El 18
Introduction 26
Southeastern South America (SESA, here defined as the region [65°W-47°W,19°S-37°S] ) is one of the 27 regions of the world most influenced by El Niño [e.g Ropelewski and Halpert, 1987, 1989; Pisciottano 28 During summertime there are two preferential paths of moisture fluxes to the northern border of SESA: 76 one from the south Atlantic at about 15-20°S, and one from the equatorial Atlantic that flows west to 77 the Amazon basin and is then funneled south by the Low Level Jet [Doyle and Barros, 2002; Soares 78 and Marengo, 2006] . Note that in the latter path, part of the moisture evaporated in the equatorial 79
Atlantic will not reach SESA because of rainout upstream [Vimeux et al, 2005] . Thus, the moisture 80 flow into SESA may vary due to the strength of the winds (particularly of the Low Level Jet) and/or 81 due to the upstream availability of moisture. To characterize the flow in this latter path we define an 82 index (ZI) as the mean 850 mb zonal winds over the western equatorial Atlantic ([60°W-20°W,5°S-83 5°N] ). The wind stress over this region was used by Chang et al [2006] to characterize the interaction 84 between Pacific El Niño and the Atlantic Niño. We show below that when this equatorial flow 85 increases (ZI<0), there is enhanced moisture transport into SESA thatleads to an increase in rainfall 86 there, as humidity is the main limiting factor for rainfall in this region [Doyle and Barros 2002] . 87
As mentioned in the introduction the influence of El Niño on SESA, although significant, is relatively 88 weak during JF (Figures 1a,d ). The composites of El Niño events stratified according to ZI show that 89 even though there is a tendency to rain in both cases, the anomalies are much larger and statistically 90 significant only for the composite of El Niño years that have easterly anomalies (negative ZI) in the 91 region off the Amazon (compare Figures 1b,c) . The SST composites of these two groups of El Niños 92 reveal that the case with positive/negative ZI has large/weak SST anomalies in the equatorial Atlantic 93 (Figure 1e ,f). Note that Atlantic SST anomalies in the composite for ZI>0 are about 0.5-0.6 K, larger 94 than the SST standard deviation during JF. Furthermore, the composite of 850mb moisture flux for the 95 case ZI<0 shows significant easterly anomalies bringing additional moisture to the Amazon that tends 96 to be afterward funneled southward by the Low Level Jet resulting in a positive surface moisture 97 (precipitable water) anomaly in SESA (Figures 2b,d ). In the composite for ZI>0 there is an anticyclonicThese results suggest the existence of a mechanism through which the equatorial Atlantic can influencecirculation. The effect of El Niño on the moisture flux can be readily seen in the composites for POGA 126 weaker northerly flow into SESA. These differences can be reconciled using the results of the AOGA 134 experiment. In the latter, the warm equatorial Atlantic (case ZI>0) induces westerly equatorial moisture 135 flux anomalies due to wind convergence onto the positive SST anomaly and southerly transport 136 anomalies between 10-20°S that tend to decrease the moisture flux from the Amazon to SESA, both 137 changes oppossing the influence from the Pacific. Consequently, for El Niño years with ZI>0 the 138 precipitation over SESA is the result of increased rainfall due to El Niño and decreased rainfall due to a 139 warm equatorial Atlantic. Indeed, the composite of precipitation anomalies associated with the upper 140 panels of Figure 3 show that the average rainfall over SESA in GOGA= +0.03 mm day -1 , in POGA= 141 +0.21 mm day -1 , and in AOGA= -0.18 mm day -1 , suggesting a linear response to the equatorial Pacific 142 and Atlantic oceans. 143
For El Niño years with ZI<0 the AOGA experiment shows weak 850mb moisture transport anomalies, 144 as expected due to small equatorial Atlantic SST anomalies. Nevertheless, even small changes in 145
Atlantic SST are able to significantly reduce the Pacific influence over the that basin as can be seen 146 from the comparison between the POGA and GOGA composites of moisture flux (Figures 3d,e) . 147
Lastly, we show that the proposed mechanism is actually the one that induces the extreme rainfall 148 anomalies in SESA during neutral (not El Niño nor La Niña) years. To do so we considered the years 149 of extreme rainfall over SESA in AOGA that do not coincide with El Niño or La Niña years andconstructed the composite of atmospheric anomalies for positive minus negative cases (Figure 4 Bull. Amer. Meteorolo. Soc., 78, 2771 -2777 Vera, C., G. Silvestri, V. Barros, and A. Carril (2004) 
